ABSTRACT
INTRODUCTION
Advances in medical science have resulted in a concomitant increase in the life span of persons with disabilities. In the area of the present study, the conditions that most often give rise to long-term disability are cerebrovascular accident (CVA), cerebral palsy (CP), spinal cord injury (SCI), traumatic brain injury (TBI), dementia, Parkinson's disease, rheumatoid arthritis and chronic obstructive pulmonary disease. The prevalence of chronic disease, an aging population and the ongoing shift of the site of care from institutions to the community, have resulted in a significant increase in the informal care provided by family members and friends of those living with chronic illnesses. In the rural Indian cultural context, the majority of persons with disabilities tend to live at home with their families, rather than in institutions. This increases the burden on the family, by way of physical and psychological stressors. Once the affected person is discharged from hospital, the family is left to cope on its own. These factors are evident from affected person/ family reports. Added to this are economic factors that preclude availability of caregivers / aids to assist in activities. The cumulative effects of all this can be devastating for the whole family.
Caregivers are people who take care of the affected individuals, and are most often parents or spouses, who may be ill or persons with disabilities themselves. The people who receive care usually need help with basic daily tasks. There are three types of caregivers. "Formal caregivers" are volunteers or paid employees connected to the social service or health care systems (1, 2) . "Informal caregivers" are family members and friends, who are the primary source of care for nearly three-quarters of the affected individuals who live in the community (1, 2) .The third type, the "family caregiver'', refers to care provided by close relatives. Caregivers assist or provide most of the care for people who need help in activities of daily living, such as bathing, dressing, preparing meals, transfers, ambulation and shopping (3) . Some of them have the added responsibilities of administering medication, making sure that an immobile person is turned frequently to avoid developing pressure sores, and other tasks related to the older person's illness or disability, in addition to managing household finances (1, 3) .
There is evidence to show that most caregivers are ill-prepared for their role, and provide care with little or no support (3, 4, 5) , yet more than 1/3rd of the caregivers continue to provide intense care to others while suffering from poor health themselves (3, 6) .
A substantial body of research shows that family members who provide care to the individuals with chronic or disabling conditions, are themselves at risk. Emotional, mental and physical health problems arise from complex care-giving situations, and the strains of caring for relatives who are frail or with disabilities (3).
Research has also revealed that care giving affects the workplace because family caregivers either make changes at work, modify their schedules, alter their work-related travel or give up their jobs (3) . This can lead to financial burden, which in turn can increase stress.
The effects of caring for persons with chronic illness/disabilities, and the accompanying burden of care that falls on caregivers, make it imperative to address caregiver needs.
The study had two objectives:
1. To identify the burden perceived by caregivers of individuals with functional disability.
2. To evaluate the effects of a tailored physical therapy intervention or caregiver education, on caregiver burden.
METHOD
The study design was interventional, based in the community setting. Ninety seven individuals with functional disability, aged 18 years or older, were included in the study, selected through a convenience sampling method.
Exclusion criteria were: where primary caregiver (>2) could not be identified; and where more than one member of the family required care giving from the same person.
Procedure
The study was approved by the college Research Committee. Individuals with functional disability were selected as per criteria, either prior to discharge from the hospital or after getting addresses from the medical records department of Kasturba Hospital, Manipal, India and various hospitals in Hubli, India. Informed consent was obtained from all persons who were included and the caregivers. The subjects were then assigned, based on their accessibility to either the control group, caregiver education group or intervention group.
The families were interviewed to decide who was/were the primary caregiver/caregivers. Demographic data of the affected persons (age, sex, type of disability, community) as well as the caregivers (age, sex, pre-existing medical condition) were obtained. FIM (7) scores were used to determine the degree of disability.
Prior to discharge from the hospital, or once identified in the community, the Caregiver Burden Scale (8) and Caregiver Strain Index (9) were administered to the caregiver/caregivers, in an interview session. The questionnaires were translated into the local regional language, using parallel back translation.
Interventions for group b (education) and group c (intervention) were carried out for for one month. After that the questionnaires were re-administered to find out if the intervention had made any difference to the caregiver's burden. Two months later, a follow-up was done by re-administering the questionnaires, in order to see carry-over effect of the intervention, if any.
Data analysis
Statistical analysis of the data was done by using the SPSS statistical package version 11.0. Non parametric tests (repeated measures ANOVA) of comparison were used as the outcome measures for ordinal/nominal scales.
A "p" value of ≤ .05 was considered as significant. Spearmans correlation was done to determine correlation of Caregiver Burden Scale (CBS) and Caregiver Strain Index (CSI), with the degree of disability.
RESULTS
A total of ninety seven affected persons and their caregivers (participants) who met the inclusion criteria, were part of the study. Of the ninety seven subjects, sixty six completed the study. The demographic characteristics of these subjects and their caregivers (participants) are as shown in Table 1 . As evident from Table 1 , the groups showed heterogeneous baseline characteristics. The median FIM scores were similar in all groups. Caregivers of victims of CVA made up the largest population in all groups. The majority of participants were from the rural area.
Correlation was done between the severity of disability of the affected person as measured by FIM, and the burden and stress perceived by the caregivers as reported on the scales. There was a weak negative correlation between the scales and the FIM; CBS and FIM (r=0.57) and CSI and FIM (r=0.5). There was a good correlation between CBS and CSI (r=0-8).
Analysis of the burden and stress across the time of the study, showed a statistically significant improvement (reduction) in both scales over time. This was consistent in all three groups (p< .000). However, there was no difference between the groups (p= .78).
Further analysis of sub groups based on disability was done. A FIM score of 39 was taken as the cut-off point to classify persons affected by mild disabilities (>39) and moderate to severe disabilities (<39). This classification resulted in the large majority of subjects fitting into the mild group. Scores on the Caregiver Burden Scale and Caregiver Stress Index, as distributed in the three study groups of persons affected by mild disabilities, are depicted in Tables 2a and b . As can be seen from the above Table, the CBS scores at baseline were dissimilar between groups. This was not so for the CSI scores. All groups showed a decline in caregiver burden and stress over time, but no effect of intervention was seen. The baseline scores were greatly dissimilar in this group as well, with the control group having a much lower score on the scales than the other two. As can be seen from Table 2b , there was an improvement in all three groups, but there was no significant difference noted because of the intervention.
Although there was no statistically significant difference between groups among caregivers of persons affected by moderate to severe disabilities, there were trends showing greater reduction in caregiver stress and burden in the intervention group. The following figures depict individual differences.
Figure 1. CSI and CBS scores in the caregiver education group Figure 2. CSI and CBS scores in the intervention group
Only three out of the seven showed decrease in burden in both scores, after caregiver education was given to the participants. These participants were caregivers of persons affected by stroke, brain fever, and total knee replacement.
All showed a decrease in the burden scores. However, one participant showed increase in burden scores in the follow-up period. The diagnoses in this group were mixed.
Figure 3. CBS and CSI scores in the control group
Many of the samples showed no difference; only three showed considerable decrease from the first to the second score. However, more participants showed decrease in the follow-up period. In this group, the affected persons who improved had a diagnosis of CVA. An interesting observation is that one subject showed an increase in the scores on the CBS from the second to the third time, but there was no corresponding increase in the CSI scores.
DISCUSSION

Demography, affected person and caregiver characteristics
The groups were heterogeneous with respect to diagnoses, age, gender and living situation. It needs to be kept in mind that the comparison between groups would have been influenced by these characteristics. Although the purpose of the study was to achieve homogeneity regarding the extent of disability, the functional prognosis was partly dependent on the diagnosis. This, as well as individual characteristics, may have played a confounding role.
The fact that all groups improved over time, with respect to the extent of caregiver burden, may be attributed to coping strategies developed over a period of time, and recovery in functional status even if the diagnosis did not change. The fact that no demonstrable difference was found between groups, might be due to the lack of cultural context seen in the scale. This may have decreased the sensitivity of the scales, a fact which was voiced by a few of the participants. This is also evident from the incongruity observed in the one participant depicted in Figure  3 . The authors had not controlled for confounders like therapy sessions, other than what was provided during the study .This may also have influenced results.
Due to the convenience sampling method used for this study, most affected persons fitted into the mild disability group. Hence the caregiver burden may not have been a factor to begin with. Perhaps quota sampling to include equal numbers of persons with varying severity of disabilities would have helped.
Hand dominance may have played a role in influencing the results, as more than 50% of persons affected by CVA had right hemisphere affectation with left-sided hemiplegia. Due to this, the affected persons were able to perform most of their daily activities, except for mobility skills and bilateral activity. Hence the care giving requirement was minimal.
Age
It was noted in this study that most of the caregivers were much older than the affected persons. Many of them had health concerns of their own, not related to care giving. This may have acted as a confounding factor, and accounted in part for the lack of significant effect on the burden scales. Perhaps intervention aimed at the health of the caregiver, in addition to the ergonomic advice, may have contributed to a greater sense of well-being. This warrants further research.
Gender
Fifty one out of sixty six affected persons were female caregivers. Financial issues and physical differences in characteristics, add to the burden of female caregivers, as suggested in literature (2) . Often the affected persons were the breadwinners of the family, and the caregivers had also been contributing to the income. With a person being affected by disability, there was a great loss in income as both affected person and caregiver became unemployed. Over a period of time, when the affected person improved and the caregiver was able to return to work, there was a concomitant decrease in burden as well. This factor was often voiced by the participants. Hence burden was not necessarily attributable to physical stress.
Other issues
Many of the participants lived in extended families and hence the burden may have been shared by several family members. This factor has not been taken into account. Some participants reported that physically demanding chores were performed by someone other than the primary caregiver. This constituted respite care which was part of the intervention. However, this factor is not reflected in the scores as the primary caregivers had never participated in these chores. Also, the groups were dissimilar in baseline CSI and CBS scores.
The influence of the caregivers' reluctance to confess to strain or burden, as these factors are considered taboo, cannot be discounted. This was demonstrated in statements made by individuals. Some people were offended when they were asked if caring for the family member was a burden.
Treatment
When looking at the moderate to severe group of disabilities, individualised programmes were tailored for affected persons, according to diagnosis and physical attributes.
Although conclusive statements cannot be made, there were clear trends that physical therapy intervention influenced caregiver burden. The magnitude of decrease in the scores was greater in this group than in the other groups. Looking at diagnoses, this was evident in subjects with SCI and CVA, where intervention was most often aimed at improving transfer and mobility skills, along with emphasis on coping strategies in persons affected by CVA. In the caregiver education group, compliance with ergonomic advice was questionable. Some of the caregivers of persons with chronic disabilities had adopted various compensatory strategies which they were reluctant to change. Adherence to advice and treatment were not assessed, and hence these cannot be commented on.
Scales
Many of the participants in the mild group did not show any difference at all. This may also have been due to the characteristics of the scale. Some of the questions on the scale are ambiguous when considered from an Indian perspective. Though some questions were explained in the local language, the information understood may have been dissimilar to that of the base questionnaire. Though both scores tested different domains, they had correlation when compared. This may be due to more emphasis on the mental strain rather than the physical stress. An assumption of this study was that physical stress played a strong role in caregiver burden. However, it can be argued that mental stress has many other components, none of which were addressed in this study.
Mode of interview
The questionnaires were administered to the participants, either face to face or via telephonic interview. This may have influenced the results. As reported in literature (10, 11) , response rates were higher, more credible and genuine in face-to-face interview compared to telephonic interviews. Another factor is that when interviews were conducted over the telephone, it was difficult to determine whether the person being interviewed was indeed the primary caregiver.
One of the other factors that needs mention is a deviation in the FIM scoring.
There were a number of affected persons who had no alternate device for toilet activities. In this case, the ambulation required for the short distance to the bathroom was considered as part of the toilet transfer, when the patient did not otherwise engage in walking.
Limitations of the study 1. The groups were assigned maintaining the homogeneity of disability groups, and not diagnosis.
2. There was lack of context in some aspects of the scales pertaining to the Indian population.
3. The telephonic interview method may have affected the responses.
CONCLUSION
The comments from individual participants and trends pointing to improvement in caregiver burden with physiotherapy intervention, are encouraging. Hence, it can be suggested that physiotherapy management of individuals with disabilities must also include caregiver health.
Since this pilot study demonstrated clear trends of decrease in caregiver burden with Physical Therapy intervention, further studies with more stringent design and procedure are warranted. 
